Endocrine-related effects of perfluorooctanoic acid (PFOA) in zebrafish, H295R steroidogenesis and receptor reporter gene assays.
Perfluorooctanoic acid (PFOA), a persistent perfluorinated compound, is distributed widely in wildlife and humans. Recent studies showed that PFOA is a suspected endocrine disruptor. But the results are somewhat contradictory and the mechanisms are unclear. In this study, we investigated the endocrine-related effects of PFOA using a series of assays. The lower dose effect of PFOA on development and endocrine-related gene expression were assessed in a short-term zebrafish assay in vivo. To clarify the mechanism of PFOA, in vitro assays were performed. We tested the hormone receptor activities of ER, AR, and TR against PFOA using reporter gene assays. The hormone levels of estradiol (E2) and testosterone (T), the expression of major steroidogenic genes and the key steroidogenic gene regulator steroidogenic factors 1 (SF-1) were measured after PFOA exposure in H295R steroidogenesis assay. Exposure of zebrafish embryo to PFOA resulted in higher expression of esr1, hhex and pax. PFOA is able to interfere with hormone receptor ER and TR. In H295R cells, PFOA could increase the E2 production and decrease the T production, altered the expression of major steroidogenic genes and regulator SF-1. The current findings indicated the potential endocrine-related effects of PFOA and provided novel information for human risk assessment.